Shear stress induces apoptosis in vascular smooth muscle cells via an autocrine Fas/FasL pathway.
Endothelial lesions may lead to the exposure of vascular smooth muscle cells (VSMCs) to the blood flow. In such circumstances VSMCs are exposed to shear stress, an extraordinary mechanical stimulus for this type of cells. Rat VSMCs are cultivated in normal tissue culture plates (statically) or in a cone-plate viscometer (dynamically). Dynamic cultivation leads to a great increase of apoptosis. Immunofluorescence reveals the shear-stress-dependent expression of fas. Apoptosis can be induced by addition of fas ligand-a process which can be blocked by antibodies against either fas or fas ligand. Conditioned medium of dynamically cultivated VSMCs contains fas ligand as the only active apoptosis inducing activity. Apoptosis can be blocked by caspase inhibitors. So the exposure of VSMCs to shear stress leads to apoptosis by the establishment of an autocrine loop of fas and fas ligand-a potential mechanism for the prevention of narrowing of vessel diameter by VSMC proliferation.